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1. Title of the Invention 

SUBSTITUTED DIPHENYLAMINE AND A METHOD FOR PRODUCING 
THE SAME 

2 * Claims 

(1) A compound represented by a formula: 



(2) A method for producing substituted diphenylamlne , 
wherein a compound represented by formula: 



(herein, X: CI, Br or I group) 

is reacted with aniline to obtain a compound represented by 
a formula: 
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(3) A method for producing substituted diphenylamlne 
wherein a compound represented by a formula: 

OS 

Is diazotized to obtain a diazonium salt, then halogen sub- 
stitution reaction is performed to obtain a compound repre- 
sented by a formula: 



cc 

0a8 -<oV* CD 



(herein, X: Cl r Br or I group) 

the obtained formula compound is reacted with aniline to ob- 
tain a compound represented by a formula: 



a* 



3. Detailed Description of the Invention 

The present Invention relates to a substituted di- 
phenylamlne, i.e. , 2,6-diohloro-4-nitrodiphenylamlne (III) 
represented by the following formulas 

CA 

and the method for producing the same. 

Values representing properties of this novel compound, 
2 , 6-dichloro-4-nitrodiphenylamlne (III), are as follow. 

Boiling point 180-188°C/0 . 7 mm Hg 

Melting point 112-113°C 
Infrared absorption spectrum (cm 1 ) 
3340, 3080, 1592, 1572, 1525, 

2 
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1500, 1455, 1328, 1303, 1140, 
798, 748, 733, 684, 475 

2 , 6-dlchloro-4-nitrodiphenylamlne (III) is a compound 
used for an Intermediate of o-(2,6- 

diohloroanllino)phenylacetio acid (k). 

In other words, sodium salt of o-(2,6- 
dichloroanilino)phenylacetic acid (k) is well-known as a 
medicine having superior pharmacological effects such as an 
antiphlogistic effect, an analgesic effect and the like, un- 
der the generic name of "diclofenac natrium V 

2,6-dichloro-4-nitrodiphenylamlne (III) of the pre- 
sent invention is reacted with oxalyl chloride. 



OOOQCZ 

uu 

A catalyst such as aluminum chloride is used to perform 
Friedel Crafts reaction to obtain 1- ( 2 , 6-dichloro-4- 
nitrophenyl)indoline-2,3-dlone (V) is obtained. 

<W (V) 

1 - ( 2 , 6 - dichloro - 4 -nitrophenyl ) indoline - 2 , 3 -dlone ( V ) is re- 
duced by reduction such as Bechamp reduction to obtain l-(4- 
amlno-2 , 6-diohlorophenyl) -3-hydroxy-indolinone-2 (VI ) . 



3 
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By further reduction with hydriodio acid and red phosphorus , 
l-( 4 -amino- 2, 6 -dichlorophenyl) indollnone (VII) is obtained* 




Alternatively, by directly reacting the hydriodic acid and 
red phosphorus with 1- ( 2 , 6-dlchloro-4-nitrophenyl ) indollne- 
2,3-dione (V), with no necessity to obtain 1- ( 4-amino-2 , 6- 
dichlorophenyl ) - 3 - hydroxy- indollnone -2 (VI), 1- ( 4- amino -2,6- 
dichlorophenyl ) indolinone (VII) can be obtained. 



l-( 4 -amino- 2 , 6 -dichlorophenyl) indollnone (VII) is hy- 
drolyzed by an alkali, for example, sodium hydroxide to ob- 
tain sodium salt of o- (4 -amino -2,6- 
dlchloroanilino)phenylacetic acid (VIII). 

When this sodium salt of o- ( 4 -amino -2 , 6- 

diohloroanillno)phenylacetia acid (VIII) is reacted with in- 
organic acid, for example, hydrochloric acid, hydrochloride 
is obtained. By reaction with alkyl nitrite, diazonium salt 
is obtained. By a reduction agent such as formalin -sodium 
hydroxide , tetrahydrof Oran , o- ( 2 , 6- 

dichloroanilino)phenylacetic acid is obtained. 

°* OHfCoori OHjCOQB 



4 
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For producing 2 , 6-diohloro-4-nitrodiphenylamine (III) 
of the present Invention, Inexpensive 2 , 6-diohloro-4- 
nitroanlline (I) which is industrially used as an intermedi- 
ate of azo disperse dye is used as a starting material. An 
amino base of 2 , 6-dlchloro-4-nltroaniline (I) is diazotlzed. 
By a reaction of substituting dlazonium salt to halogen base, 
such as, Sandmeyer reaction, 2 , 6 -diohloro- 4 -nltrohalobenzene 
(II), for example, 2 , 6 -diohloro- 4 -nitro- iodobenzene (II-I) 
Is obtained. 



Similarly, by a reaction with copper bromide or cop- 
per chloride, 2 , 6-dlchloro-4-nitro-bromobenzene (II-Br) or 
l,2,3-triohloro-5-nitrobenzene (II-C1) is obtained. 

2, 6~dlohloro-4-nltrohalobenzene (II) is reacted with 
excess, 5-20 mole of aniline and alkali metal carbonate usu- 
ally at a temperature of 150-200°C for a time of 5-20 hours 
(varies depending on the temperature), with an inactive sol- 
vent which is preferable for separation of reactant product 
of water, such as xylene. 



(Herein, X is I, Br, CI group.) 

For this reaction, there are some differences due to types 
of x. For example. In the case where X is iodide, the reao- 





<I-X) 
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tion tends to proceed quicker compared to the case where X 
is chloride. 

From the reaction product , excess aniline and solvent 
is evaporated under a reduced pressure. The target compound 
and inorganic salt are extracted and separated with an aro- 
matic hydrocarbon type solvent and water. The aromatic hy- 
drocarbon type solvent is condensed at a reduced pressure. 
By performing distillation at a reduoed pressure and 
recrystalllzation with ethanol, 2 # 6-dichloro-4-nitro- 
dlphenylamine is obtained. 



Now, a method for producing 2 , 6-diohloro-4- 
nltrodiphenylamlne will be described in Examples and a 
method for producing o- ( 2 , 6-dichloroanillno )phenylacetic 
acid from the compound will be described as Reference exam- 
ples . 



A production method of substituted dlphenylamine ac- 
cording to the present invention and associated reactions 
are illustrated as follows. 

<u r*d»cito» ^ h/4»>/*)« a* reject! m ^ 

OHtOOOK CBiCOOS o / O jj 

« « J « y <*> 

00 

A r t*w closure. 



Cfc OA CU 

0) (D 00 
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Example 1 

(a) Synthesis of 2 , 6-dichloro-4-nitro-lodobenzene 

(II-D 

38.5 g of sodium nitrite (0.56 mole) was added to 200 
ml of concentrated sulfuric acid. Then, with a temperature 
maintained at 0°C, a solution of 103. 5g of 2,6-dichloro-4- 
nitroaniline (I) (product of Tokyokasei) dissolved in 300 ml 
of concentrated sulfuric acid was added dropwise. Then, 
still maintaining this sulfuric acid solution at the tem- 
perature of 0°C, 200 ml of concentrated phosphoric add was 
added little by little. 

The reactant solution is poured onto about 2 kg of 
ice and filtered. A solution containing 100 g of potassium 
iodide and 300 ml of water was added to the filtrate in 30 
minutes . 

The resultant solution was extracted with benzene. 
The benzene layer was washed with aqueous sodium thlosulf ate 
solution. Then, the benzene layer was concentrated to ob- 
tain 2 , 6 -dichloro - 4 - nitro - lodobenzene . 

Yield: 91% 

IR absorption (peaks thereof) of the obtained com- 
pound is as follows. 

1520, 1505, 1367, 1333, 1160, 1111, 907, 883, 806, 753, 733, 
675, 475 (cm 1 ) 

Property values mp 150-151°C 
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(b) Synthesis of 1 , 2 , 3- trlchloro- 5 -nitrobenzene (II- 

Cl) 

Concentrated sulfuric acid, sodium nitrite, and 2,6- 
dlchloro-4-nitroaniline (I) are reacted in substantially 
similar manner as that of Example 1(a). In addition, copper 
chloride was reacted to obtain l,2,3-trichloro-5- 
nitrobenzene . 

Yield: 79% 

IR absorption (peaks thereof) of the obtained com- 
pound is as follows . 

3050, 1527, 1508, 1402, 1380, 1337, 1167, 1030, 902, 888, 
810, 763, 733, 685, 582(cm" 1 ) 

Property values mp 69-70°c 

Example 2 

[Synthesis of 2, 6-diohloro-4-nitrodlphenylamine (III)] 

A mixture of 63,6 g of 2 , 6-dlohloro-4-nitro- 
iodobenzene (II), 300 g of aniline, 40 g of xylene and 16 g 
of potassium carbonate, with a temperature maintained at 
170°C, was under reflux for 5 hours with the water generated 
by the reaction being separated. Next, 16 g of additional 
potassium carbonate was added and the mixture was keep under 
reflux for 5 hours. 

After reaction, by distillation at a reduced pressure, 
xylene and aniline were evaporated. Extraction was per- 
formed with toluene and water. The toluene layer was con- 
centrated and distilled at a reduced pressure ( 180-188°C/0 . 7 
mmHg). Furthermore, rearystallization was performed with 
ethanol ♦ 



e 
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Yield: 91% 

Property values mp 112-113°C 

bp 180-188°C / 0.7mmHg 

Peaks of IR absorption (cm' 1 ) of the obtained compound 
are as follows. 

3340, 3080, 1592, 1572, 1525, 1500, 1455, 1328, 1303, 1140, 
798, 748, 733, 684, 475 

Reference example 1 

[ Synthes i s of 1 - ( 2 , 6 - dichloro - 4 -nit r ophenyl ) indollne- 2,3- 
dione (V)] 

57 g of 2,6-dichloro-4-nitrodlphenylamine (III) (0.2 
mole) was dissolved in 250 g of oxalyl chloride. The reac- 
tion was performed for 2 days at room temperature, and then, 
for 2 hours under reflux. Next, excess oxalyl chloride was 
evaporated under a reduced pressure to obtain a viscous liq- 
uid. 30 ml of tetrachlorethane and 50 g of aluminum chlo- 
ride were added thereto. The reaction was performed at room 
temperature overnight. Then, the resultant solution was 
poured into ice water and extracted with 1000 ml of chloro- 
form. Then, the solvent was evaporated and recrystalllza- 
tlon was performed with toluene. 

Yield: 90% 

IR absorption (peaks thereof) of the obtained com- 
pound (V) is as follows. 

3100. 1757, 1737, 1612, 1548, 1448, 1470, 1392, 1362, 1348, 
1305, 1190, 1143, 1092, 885, 842, 816, 749, 738, 460 (cm" 1 ) 

9 
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Property values mp 216-219°C 

Reference example 2 

[Synthesis of 1- ( 4 -amino- 2 , 6- 

diohlorophenyl ) lndolinone ( VI I ) 1 

50 g of l-(2,6-dichloro-4-nitrophenyl)indoline-2,3- 
dlone (V), 90 g of red phosphorus , 300 ml of 57% hydrlodlc 
acid, 200 ml of water and 300 ml of xylene were reacted for 
16 hours under reflux* Under a reduaed pressure, hydrlodlc 
acid and xylene were evaporated. The product was alkallfled 
and extracted with benzene. The extracted liquid was con- 
centrated and reorystallized with benzene to obtain l-(4- 
amino -2,6- diohlorophenyl ) lndolinone ( VI I ) . 

Yield: 92% 

IR absorption (peaks thereof) of the obtained com- 
pound is as follows. 

3450, 3330, 1700, 1615, 1600, 1500, 1455, 1376, 1305, 1292, 
1248, 1198, 1178, 1076, 810, 750, 637, 557 (cm" 1 ) 

Property values mp 202-210°C 

Reference example 3 

[Synthesis of 1- (4 -amino- 2,6 - 

dichlor ©phenyl ) lndolinone (VII)] 

0*2 ml of hydrochloric acid was added to a mixture of 
1.7 g of l-(2,6- dichloro- 4 -nitrophenyl ) indoline - 2,3- dione 
(V), 6 g of iron powder, 30 ml of ethanol and 10 ml of water. 
The mixture was reacted for 4 hours under reflux. The prod- 
uct was filtered while being heated. The filtrate was con- 
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densed to obtain 1- ( 4 -amino -2 , 6-dlchlorophenyl ) - 3 -hydroxy - 
indolinone-2 (VI). 

Yield : quantitative 

Main peaks of IR absorption (cm" 1 ) of the obtained 
compound are as follows* 

3450. 3360. 1725, 1615, 1602, 1502, 1468, 1180, 1062, 842, 
813, 752 

A mixture of 20.5 g of obtained 1- ( 4 -amino -2 , 6- 
dichlorophenyl) -3-hydroxy-indolinone-2 (VI), 1 g of red 
phosphorus, 15 ml of 57% hydrlodlc acid and 4 ml of water 
was reacted for 10 hours at a reflux temperature. 

After reaction, under a reduced pressure, hydriodic 
acid was evaporated. The resultant solution was cooled and 
extracted with 5% sodium hydroxide and benzene. The benzene 
layer was filtered, washed with water, and concentrated. 
Then, chromatography (TLC) separation was performed with 
acetone t hexane (1:1) to obtain 1- ( 4 -amino- 2 , 6- 
dichlorophenyl ) indolinone ( VI I ) . 

Yield: 80% 

Main peaks of IR absorption (cm" 1 ) of the obtained 
compound are as follows. 

3430, 3330, 1700, 1615, 1600, 1500, 1465, 1376, 1305, 1292, 
1248, 1198, 1178, 1076, 810, 750, 637, 557 

Property values mp 203-210°C 
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Referenoe example 4 

[Synthesis of Na of o- ( 4 -amino- 2 / 6- 

diohloroanlllno) phenyl acetic acid (VIII)] 

A mixture of 1.0 g of 1- ( 4 -amino- 2 , 6- 

diohlorophenyl)indolinone (VII), 20 g of sodium hydroxide, 

100 ml of water, and 100 ml of ethanol was reacted for 4 
hours under reflux- 

The resultant product was condensed. As a methanol 
solution , chromatography ( TLC ) separation was performed and 
sodium salt of o- ( 4 -amino- 2 , 6-dlchloroanilino )phenylacetic 
acid was obtained. 

Main peaks of IR absorption (cm"*) of the obtained compound 
are as follows. 

3370, 2920, 1700, 1618, 1602, 1588, 1500, 1482, 1382, 1270, 
1250, 1068, 837, 800, 748, 618 

Reference example 5 

Synthesis of o- ( 2 , 6 -dichloroanllino ) phenyl acetic 
acid (IX) 

(a) 20 ml of tetrahydrof uran was added to 20 g of amyl ni- 
trite and the mixture was put under reflux. A solution of 
1.00 g of sodium salt of o-(4-amino-2,6-diohloroanillno)- 
phenylacetlc acid and 50 ml of tetrahydrof uran was added 
dropwlse over 2 hours. 

After dropping, the resultant solution was under re- 
flux for another 3 hours, and then the reaction was stopped. 
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A solvent and amyl nitrite which has not reacted were 
evaporated under a reduced pressure. The residue was dis- 
solved in a mixture of 80 ml of water and 100 ml of ether so 
that the pH value became 5-8. The ether layer was fraction- 
ated. Further, 0.3 g of sodium hydroxide dissolved in 80 ml 
of water was added to the ether layer, and water layer was 
fractionated. Then, the pH value of the water layer was ad- 
justed to 5.8. Precipitated solid was extracted with ether, 
concentrated and dried* 

Methanol was used as a developer and fractionation 
was performed by thin- layer chromatography. Thus, 0.48 g of 
powder was obtained. 

IR, NMR, and melting point of this product match with 
those of o-(2,6-dlahloroanllino)phenylacetlc acid synthe- 
sized by a different method. 

Yield* 54% 

(b) Instead of 20 g of aluminum nitrite, 4.0g of ethyl ni- 
trite was used* 0.52 g of powder of o-(2,6- 
dichloroanilino)phenylaoetic acid was obtained. 

Yield: 58% 

Main peaks of IR absorption (cm" 1 ) of the compounds 
obtained by the methods (a) and (b) are as follows. 

3410, 3300, 2920, 1683, 1500, 1460, 1316, 1298, 1277, 1155, 
933, 760, 738 
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